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(54) MuM-functlon peripheral apparatus, network system, control method and storage medium 



(57) For making a host computer automatically rec- 
ognizo a composite apparatus used with switching be- 
tween functions thereof, the host 1 02 recognized wheth- 
er a device is connected, based on a potential of cable 
datal . With switching between the functions of the ap- 
paratus, the device 1 00 temporarily stops supply ol pow- 
er to the cable datal and restart the supply a predeter- 



mined time thereafter by R controller 205. When the 
supply of power is stopped, the host 102 assumes that 
the device is disconnected and deletes a driver for the 
device from a memory. When the supply of power is re- 
started thereafter, the host 102 recognizes the device 
100 as a device having a new function, reads device 
information, and installs a driver suitable for the new de- 
vice. 
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Description 

[0001] The present Invention relates to a multifunc- 
tional composite apparatus, for example, connected to 
a network including computers, a control method there- 
of, and a network system therewith. 
[0002] An example of formation of the network using 
computers is ihe network of hierarchical star topology 
(connection configuration) as shown in Fig. 1 . For form- 
ing the hierarchical star topology (connection configura- 
tion), each wire 101 is connected between host compu- 
ter system 102 (hereinafter referred to as PC 102) and 
hub 103, between PC 102 and node 104, or between 
hub 103 and node 104. In this case, the PC 102 is pro- 
vided for control of the network and the network includes 
only one PC. The hubs 103 having a repeater function 
of signal provide connection points of additional nodes 
104 or hubs 103 and are thus indispensable compo- 
nents for establishing the network. Each node 104 is a 
computer I/O device, tor example, such as a printer 106, 
a scanner 107, or a keyboard (not illustrated). 
[0003] In order to realize the plug and play function 
(hereinafter abbreviated as PnP function) in which the 
host system recognizes a device connected on the 
above-stated network, finds a driver for control suitable 
for the device, and installs it at appropriate timing, there 
is a conventional method for reading information about 
the device (node 104) connected, in accordance with a 
protocol preliminarily determined. Specific examples of 
this information include a name of model, a name of 
manufacturer, power consumption, a maximum data 
rate, and so on. 

[0004] For actualizing the PnP function by OS having 
limited program capacity, there is a method for moder- 
ately classifying the devices (into a printer class, an in- 
put class, a display class, an image class, a sound class, 
etc.), based on the information about the devices (nodes 
1 04), and driving each device by a standard driver for 
its corresponding class. For example, the standards in- 
cluding IEEE 1 394 and USB are known as standards for 
the network to realize the-PnP function stated above. 
[000S] In recent years, the demand Is increasing for 
composite apparatus having a plurality of functions (of 
different classes), e.g. a printer and a scanner. The 
method by the PnP function stated above is, however, 
not ready for composite equipment as a combination of 
devices of different classes, because it is adapted for 
reading the information only once upon recognition of 
device. Since the method is ready for only single-func- 
tion devices, the following problems will be posed if the 
composite apparatus is connected through one network 
interface. 

[0006] «A plurality of drivers, each having a single 
function, are not allowed to be assigned to one network 
device. Namely, the PC does not allow a plurality of driv- 
ers to be installed for one network device. 
[0007] -Since the composite apparatus is off the 
standard concepts for the classes, the devices thereof 
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are unable to be driven by the standard drivers. 
[0008] •This requires a special driver to be prepared 
for the devices. It is thus necessary to prepare one new 
driver by combjning individual drivers used heretofore. 

s [0009] •Since a plurality of mutually different drivers, 
e.g. drivers of different concepts such as the printer and 
the scanner, are combined into one, the resultant pro- 
gram must be larger than the drivers of single functions. 
[001 0] -When one driver is adapted for two functions, 

ro e.g. the printer and the scanner, the system resources 
will be taken up more than necessary. Simply speaking, 
they are double those for the single-function devices. It 
is thus naturally concluded that this method fails to take 
full advantage of the features of the PnP. 

is [0011] One aspect of the invention provides a com- 
posite apparatus with good operability that Is automati- 
cally recognized according to its function available, a 
control method thereof, and a network system therewith. 
[0012] Another aspect of the invention provides a 

20 composite apparatus lhat is conformed to the classifi- 
cation and that can also be driven by the standard driv- 
ers commensurate with the respective classes, without 
necessity for a special driver, a control method thereof, 
and a network system therewith. 

25 [001 3] Still another aspect of the invention provides a 
composite apparatus adapted so that with switching of 
a function of the composite apparatus to another func- 
tion, a user is not required to perform a special operation 
for making the host computer recognize the switching, 

30 a control method thereof, and a network system there- 
with. 

[0014] Still another aspect of the present invention 
provides a composite apparatus that can perform a 
function switching process of the composite apparatus 
35 without affecting other devices connected to the net- 
work, a control method thereof, and a network system 
therewith. 

[001 5] Still another aspect of the invention provides a 
composite apparatus adapted so that in response to a 

40 request for switching of function from the host computer 
to the composite apparatus, the composite apparatus 
makes the host computer recognize the switching of 
function, whereby the switching of function of the com- 
posite apparatus can be performed without modifying 

45 software or hardware on the host computer side, a con- 
trol method thereof, and a network system therewith. 
[0016] A network system of one aspect of the present 
invention is a network system comprising a host device 
and a composite apparatus capable of change in tunc- 

so tion, said composite apparatus being connected to said 
host device, 

wherein said composite apparatus comprises rec- 
ognizing means for recognizing the change in function, 
and control means for performing such control as to 
55 make the host device recognize a function of the com- 
posite apparatus when the change in function is recog- 
nized by said recognizing means. 
[0017] A composite apparatus of another aspect of 
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the present invention is a composite apparatus capable 
of change in function, said composite apparatus being 
connected to a host device, 

said composite apparatus comprising recognizing 
means for recognizing the change in function, and 
control means tor performing such control as to 
make the host device recognize a function of the 
composite apparatus when the change in function 
is recognized by said recognizing means. 

[0018] A control method of composite apparatus. of 
one aspect of the present invention is a control method 
of a composite apparatus capable of change in function, 
said composite apparatus being connected to a host de- 
vice, 

said control method comprising: 

a recognition step of recognizing the change in 
function; and 

a control step of performing such control as to make 
the host device recognize a function of the compos- 
ite apparatus when the change in function is recog- 
nized by said recognition step. 

[001 9] A storage medium of one aspect of the present 
invnetion is a storage medium for storing a control pro- 
gram of a composite apparatus capable of change in 
function, said composite apparatus being connected to 
a host device, 

said storage medium storing a program compris- 
ing: 

a recognition step of recognizing the change in 
function; and 

a control step of performing such control as to make 
the host device recognize a function of the compos- 
ite apparatus when the change in function is recog- 
nized by said recognition step. 

[0020] Embodiments of the present invention will now 
be described with reference to the accompanying draw- 
ings, in which: 

Fig. 1 is a diagram to show a hierarchical star net- 
work; 

Fig. 2 is a block diagram of a network control system 
in a printer-scanner composite apparatus 100; 
Fig. 3 is a block diagram of head detector 209 and 
heads; 

Fig. 4 Is a diagram to show signal lines forming the 
network and a driver thereof; 
Figs. 5 A, 5B and 5C are diagrams to show connec- 
tion timing and disconnection timing of cable 401 
and voltage changes in the 6ignal line; 
Fig. 6 is a control flowchart upon replacement of 
head in the printer-scanner composite apparatus; 
Fig. 7 is a control flowchart upon reset in Ihe printer- 
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scanner composite apparatus; 
Fig. 8 is a schematic block diagram of PC 102; 
Fig. 9 is a flowchart concerning recognition of de- 
vice on the network by PC 102; 
5. Fig. 10 is a control flowchart upon reset to show the 
second embodiment; 

Fig. 11 is a control flowchart upon replacement of 
head in the printer-scanner composite apparatus to 
show the third embodiment; and 
io Fig. 12 is a perspective view of internal structure of 
a printer-scanner. 

[0021 ] Fig. 1 2 is a perspective view to show the inside 
of printer-scanner composite apparatus 100 having a 

is printer function and a scanner function that can be se- 
lectively used by replacing a head thereof with another 
head, as an embodiment of the present invention. This 
figure shows a configuration in which a printer head is 
mounted, in the same figure, lead screw 5005 is ar- 

20 ranged to rotate through driving force transmission 
gears 501 1 , 5009 in conjunction with forward and back- 
ward rotation of driving motor 5013, and carriage HC 
has a pin (not illustrated) to be engaged with a spiral 
groove 5004 of the lead screw 5005, and is moved back 

25 and forth in directions of arrows a, b along guide 5003. 
For use as a printer, an ink jet cartridge IJC for ejecting 
droplets of ink is mounted on this carriage HC; for use 
as a scanner, a scanner head (not illustrated) having an 
optical sensor or the like for photoelectric conversion will 

30 be mounted on the carriage HC. Recording of image or 
scanning of original is carried out with translational 
movement of the carriage with either head thereon. A 
sheet press plate 5002 urges a print sheet or a read orig- 
inal against platen 5000 throughout the moving direction 

35 of the carriage HC. A photocoupler 5007, 5008 is pro- 
vided for checking presence of a lever 5006 of the car- 
riage in this area to detect the home position for change- 
over of rotating direction of motor 5013 and for other 
purposes. A support member 5016 supports a cap 

40 member 5022 for capping the front face of the printer 
head IJH when the apparatus is used as a printer. A suc- 
tion part 501 5 sucks the inside of this cap 5022 to effect 
suction recovery of the recording head through aperture 
5023 in the cap. A cleaning blade 5017 is supported so 

45 as to be movable forward or backward through support 
member 501 9, and these are supported by main support 
plate 5018. 

[0022] Fig. 2 is a block diagram to show a network 
control system of the printer-scanner composite appa- 

50 ratus 100 as an embodiment of the present invention. 
[0023] The printer-scanner composite apparatus 1 00 
has a printer control circuit 201 for performing main con- 
trol of the printer, a printer head for printing or a scanner 
head for reading of image, 210, a head detector 209 tor 

55 dotecting the type of head, a basic input/output system 
(BIOS) 206 for control of printer stored in ROM or the 
like, as a control program for execution of the main con- 
trol of printer, a transceiver unit 203 as a network inter- 
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face for connection to the host computer or to a hub, 
and a timer 204 for control of the transceiver unit 203. 
The transceiver unit 203 includes a transceiver 208 as 
a principal part thereof, an R controller 205 detailed 
hereinafter, and a resistor R. 

[0024] The printer control circuit 201 executes control 
of printing or control of reading of scanner data, accord- 
ing to control from network signal line 202 through the 
transceiver unit 203. The printer control circuit 201 con- 
trols the R controller 205, mainly composed of FETs (not 
illustrated), in the transceiver unit 203 by controlling the 
timer 204, so as to control the resistor R connected 
thereto. 

[0025] The BIOS 206 tor printer control includes con- 
trol programs, print fonts (CG), and other fixed data and 
implements control procedures for carrying out the con- 
trol of motor, the driving controls of the printer head and 
the scanner head, and so on. The printer control circuit 
201 receives a print command, data, or a scanner com- 
mand from the signal line 202 or outputs the scanner 
data under according to the printer control BIOS 206. 
Memory 207 is a memory having a work area used as 
a register, and such areas as a line buffer for storing 
print data tor one line, a dot development buffer for stor- 
ing data re-developed into dots, and a transmission/re- 
ception buff er for data from the network. 
[0026] The head detector 209 is arranged to detect 
the head 210 mounted on the carriage. The head 210. 
records an image on a print sheet or scans an original 
under control of the printer control circuit 201 The head 
210 performs printing when the print head for printer is 
mounted, whereas the head 21 0 performs reading ol da- 
ta when the scanner head is mounted. 
[0027] The timer 204 has a counter and performs con- 
trol to keep the R controller 205 off for a fixed time after 
receiving a pulse signal from the printer control circuit 
201. 

[0028] When the head is replaced by the other, more 
specifically, when the printer head is replaced by the 
scanner head, the printer control circuit 201 sends a 
pulse to the timer 204. Receiving the pulse, the timer 
204 performs the control to keep the R controller 205 off 
for the fixed time. Further, the printer control circuit 201 
sends the information including the model name of the 
scanner, the name of manufacturer thereof, its power 
consumption, its maximum data rate, etc. stored in the 
printer control BIOS 206, based on the detection result 
of the head detector 209, in response to a request from 
the network. 

[0029] When the scanner head is replaced by the 
printer head on the other hand, similar operation Is car- 
ried out to send the information including the model 
name of the printer, the name of manufacturer thereof, 
its power consumption, its maximum data rate, etc. 
stored in the printer control BIOS 206 in response to a 
request for reading of information from the network. 
[0030] Fig. 3 is a structural diagram of the head de- 
tector 209 and detection circuits in the heads. 



[0031] The head detector 209 is mainly comprised of 
AD converter 301 . Each of the printer head 302 (specif- 
ically, an ink jet head of the cartridge type) and the scan- 
ner head 303 (specifically, a CCD cartridge) includes re- 

6 sistors for identification. Further, each head receives 
supply of power Vp and a divided voltage signal of the 
resistors for identification through connector 304. 
[0032] Based on the above configuration, the AD con- 
verter 301 converts the divided voltage signal according 

io to a ratio of division of the resistors inside the head to 
digital data. This ratio of division is intrinsic to each type 
of head and the divided voltage is also determined ac- 
cording to this ratio. Therefore, the printer control circuit 
201 can determine the type of the head mounted on the 

is head mounting portion or carriage by reading the divid- 
ed voltage data. In Fig. 3, the ratio of division of the print- 
er head 302 is 1:1, while that of the scanner head 303 
is 3:1. An output value from the AD converter is thus 
also determined according to this ratio and thus allows 

20 discrimination of the typo of head. 

[0033] Fig. 4 is a diagram to show signal lines for form- 
ing the network and a driver thereof in the present em- 
bodiment. 

[0034] A shield twisted cable 401 (hereinafter referred 

25 to as cable 401) comprised of signal lines datal and 
data2 connects a transceiver unit 402 of PC 102 to a 
transceiver unit 203 of apparatus 100. Each signal line 
connects transceiver 208 to 208' (similar to the trans- 
ceiver 208) to achieve exchange of data on an electrical 

30 basis. Each of resistors R1, R2 is connected to an as- 
sociated signal line to prevent the signal lines from hav- 
ing high impedance. Fig. 4 illustrates an example in 
which the PC is directly connected to the device, but the 
same can also be applied to the case where the hub 1 03 

35 discussed previously is interposed between them. 

[0035] The hub 103 composed of plural downstream 
ports and an upstream port has a function to repeat data 
to the ports and a function to transfer change in a signal 
connected to a downstream port (connection or discon- 

40 nection) to the upstream. 

[0036] Each transceiver 208, 208* Incorporates a dif- 
ferential amplification type input/output device, ports for 
reading of voltages of the respective signal lines, a se- 
rial-parallel converter, and so on, and controls electric 

45 signals of the signal lines datal , data2. Each signal line 
datal , data2 can serially transmit a control signal of PC 
402 and a signal from another node according to a pro- 
tocol preliminarily determined. 

[0037] Described below are states of signals serially 
so transmitted according to the USB: 
one bit time unit is 82 ns; 

J state (idle state) is defined by a state of datal high 
and data2 low, 

55 K state is defined by a state of data 1 low and data2 
high; 

a disconnected state is defined by a condition in 
which a state of datal low and data2 low is detected 
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for 2.5 us or more; 

a packet end is defined by a condition in which the 
state of datal low and data2 low Is continued for 26 
bit time units and the J state of one bit time unit is 
detected thereafter; 

transfer from the idle state to the K state indicates 
packet start; 

a lapse of time not less than 16 bit time units from 
the packet end indicates time-oul. 

[0038] In the present embodiment, a clock signal for 
synchronization between devices and an address for 
specifying a device are added to the header at the time 
of packet start. Therefore, the network having the topol- 
ogy as illustrated in Fig. 1 can also compose the star 
network around the center of PC 102 on a logical basis. 
Serial data is indicated by the J (logical high) or K (logical 
low) state of one bit time unit. A packet is always gen- 
erated from the PC 102, and a device designated re- 
ceives the data, according to a command in the packet. 
Further exchange of data is carried on between them. 
[0039] When the signals of datal and data2 are in- 
spected on the PC 402 side, Ihe state of datal high and 
data2 low indicates connection of the device at a termi- 
nal on the node side of the network. The disconnected 
state is determined when the state of no exchange of 
signal, which is the state of datal low and data2 low, is 
detected for 2.5 us or more. 

[0040] In the transceiver unit 203 on the device side, 
datal is connected through resistor R3 to the R control- 
ler 205. The R controller 205 connected to the resistor 
R3 is controlled according to the detection result of the 
head detector 209 mainly comprised of FETs, and can 
establish a pseudo state of disconnection of the device 
100. 

[0041] Figs. 5 A to 5C show connect ion timing and dis- 
connection timing of the device 100 and voltage chang- 
es of datal . 

[0042] The port of the transceiver 208 connected to 
data2 is in a non-active state and is thus kept in the low 
state by the resistor R2. 

[0043] Vol and Voh used in Figs. 5A to 5C indicate 
detectable voltages of "low" and "high", respectively, of 
the port connected to datal of the PC 102. 
[0044] Fig. 5A is a diagram to show a normal connec- 
tion sequence of device. 

[0045] Timing 501 is timing when the device is con- 
nected to the network. At this time the R controller 205 
connected to the resistor R3 outputs 5 V. and the voltage 
of datal increases depending upon the resistance R3 
and the capacitance of the cable 401 . After a lapse of a 
certain time T1 (or timing 502), the potential of datal 
exceeds Voh, so as to permit the port Input to be recog- 
nized as a high level. 

[0046] Consequently, the PC 1 02 can find that the de- 
vice is connected to the downstream port. The PC 102 
can specify the device newly added to the cable 401 ac- 
cording to the predetermined protocol and place a driver 



commensurate with the device in the memory accord- 
ingly. 

[0047] Further, Fig. 5B is a diagram to show a normal 
disconnection sequence of device, 
s [0048] Timing 503 Is timing when the device 100 is 
detached from the network. The voltage of datal de- 
creases depending upon the resistance R1 and the wire 
capacitance of datal . After a lapse of a certain time T2 
(or timing 504), the potential of datal becomes lower 
10 than Vol, so as to permit the port input to be recognized 
as a low level. Consequently, the PC 102 can find that 
the device is disconnected, after a lapse of 2.5 us. The 
detachment of the cable 401 and device 100 permits the 
PC 102 to eliminate the driver etc. for the disconnected 
is device 100 and to rearrange the inside of the system. 
[0049] Fig. 5C shows a voltage waveform upon pseu- 
do operation of disconnection and connection of the de- 
vice from and to the network under control of the R con- 
troller 205 characteristic of the present embodiment. 
20 [0050] At timing 505 the power supply to the resistor 
R3 is stopped under control of the R controller 205. This 
demonstrates the same waveform as when the cable 
401 is pulled out. The stop of the power supply causes 
the voltage of datal to gradually decrease depending 
2S upon the resistance R1 and the capacitance of the ca- 
ble. After a lapse of a certain time T2 (or timing 506), 
the potential of datal becomes smaller than Vol, so as 
to permit the port input to be recognized as a low level. 
[0051] Further, the R controller 205 again starts the 
30 power supply to the resistor R3 after a lapse of a prede- 
termined time T3 (> 2.5 us). Consequently, the PC 102 
recognizes the device as if to be disconnected, just as 
the device of the cable 401 of the downstream port is 
physically detached. The time T3 is determined as a 
3S time in which the PC 102 can delete the driver tor the 
device (the printer driver or the scanner driver) and re- 
arrange the inside of the system. When the power sup- 
pry is restarted to the resistor R3, the waveform is the 
same as where the device is attached to the cable 401 , 
40 and the voltage of datal increases depending upon the 
resistance R3 and the capacitance of the cable. After a 
lapse of a certain time T1 (or timing 508), the potential 
of datal exceeds Voh. so as to permit the port input to 
be recognized as a high level. 
45 [0052] Consequently, the PC 1 02 can find that the de- 
vice is connected to the downstream port. Then the PC 
102 can read the information from the device and install 
an appropriate driver (the scanner driver or the printer 
driver) based thereon. 
60 [0053] Fig. 6 is a control flowchart executed upon re- 
placement of head in the printer-scanner composite ap- 
paratus of the present invention. This program is carried 
out by the printer control circuit 201 . 
[0054] Step 601 Is to determine whether the user re- 
55 placed the head with another, by reading the head de- 
tector 209. When there is a replacement operation per- 
formed, step 602 is to determine whether the newly 
mounted head is of the same type as the head which 
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was mounted immediately betore the replacement op- 
eration. When the head is determined to be of the same 
type as betore, the flow returns to step 601 . When the 
head is of a new type on the other hand, the flow pro- 
ceeds to step 603. 

[0055] Step 603 is to set a replacement flag to indicate 
replacement of head with another head of a different 
type and then the flow goes to step 604. Step 604 is to 
apply a pulse signal tor reconnection of port to the timer 
204, and then the processing is terminated. 
[0056] When the timer 204 is started by the pulse sig- 
nal, the timer 204 controls the R controller 205 to stop 
the power supply to the resistor R3. After counting the 
time T2 + T3 shown in Fig. 5C, the timer restarts the 
power supply. As a consequence, the PC 102 recogniz- 
es as if the device disconnection and connection oper- 
ations are carried out with an interval of the time T3 + 
T1 , though the cable is kept in connection on the net- 
work. The processes of disconnection and connection 
of the device 100 are executed in this way. 
[0057] With detachment of the device 1 00, the PC 1 02 
uninstalls the driver for the device 100 from the PC 102. 
Subsequently, the PC 102 recognizes as if the device 
100 is newly connected on the network. 
[0058] Therefore, the PC 1 02 sends a reset signal to 
the new device 100 and starts the processing including 
the process of reading the information according to the 
predetermined protocol. 

[0059] Fig. 7 is a control flow when the reset signal 
from the PC is received. This process is started when 
the device 100 receives the reset command issued by 
the PC 102 on the occasion of disconnection/connection 
of the network in step 604 of Fig. 6. 
[0060] First, step 701 is carried out to test the deter- 
mination flag to determine if the reset is due to power- 
on of device or due to replacement of head. In the case 
of replacement of head, the replacement flag is set to 1 
in step 603. Therefore, the flow goes to step 702 when 
the replacement flag = 0, i.e., when the reset is deter- 
mined to be power-on reset; whereas the flow goes to 
step 703 when the replacement flag = 1, i.e.. when the 
reset is one due to replacement of head. 
[0061] Step 702 Is to carry out the initialization oper- 
ation of the memory, the printer mechanism, etc., and 
step 703 is to carry out the initialization operation of only 
the printer mechanism, because the memory has been 
initialized before. At this time the replacement flag is re- 
set to 0. 

[0062] Next, step 704 is to read the digital signal from 
the head detector 209 to determine the status of head. 
Depending upon the status, step 705 or step 706 is car- 
ried out with the printer head or with the scanner head, 
respectively. When reading of the head detector 209 re- 
sults in determining that the head is the scanner head 
303, the device prepares a leading address of the printer 
control BIOS 206 in which the information prepared for 
the scanner is stored as shown in Table 1. When the 
head is determined to be the printer head 302, the de- 
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vice prepares the address in which the information pre- 
pared for the printer (see Table 1) is stored. 
[0063] Step 707 is to read data of a determined length 
from the printer control BIOS 206 according to the ad- 

s dress prepared previously, to preliminarily develop the 
data into dot information In the memory 207, and to pre- 
pare for response to a request tor reading of information 
from the PC 102. When in step 708 the device receives 
a request for reading of the device information from the 

10 PC 1 02, step 709 is carried out to transmit the expanded 
information in the memory 207 through the transceiver 
unit 203 to the PC 102 and then the processing is ter- 
minated. 

[0064] In this way the information is correctly trans- 
15 mitted to the PC 102 in accordance with the status of 
head, thereby transmitting the information capable of 
implementing the PnP at appropriate timing. 
[0065] Table 1 below is an example of the device in- 
formation sent from the scanner-printer composite ap- 
20 paratus as the device 100 of the present embodiment 
to the PC as the host computer. 



(Table 1 : example of device information) 



25 





Printer 


Scanner 


Name of manufacturer 


Canoe 


Canoe 


Product ID 


01h 


02h 


Class 


printer 


image 


Transfer size 


8 bytes 


32 bytes 



30 

[0066] When the printer head is mounted, 'name of 
manufacture (Canoe)", 'product ID (01 h)". "class (print- 
er)", and "transfer size (8 bytes)" are sent to the PC. 
When the scanner head is mounted, "name of manutac- 
35 ture (Canoe)", "product ID (02h)\ "class (image)", and 
"transfer size (32 bytes)" are sent to the PC. 
[0067] Fig. 8 is a schematic block diagram of the PC 
102. 

[0068] In the PC 1 02, a central processing unit (CPU) 
40 801 for performing the main control Is connected 
through various paths 808 (data path, address bus-con- 
trol path) to various blocks. 

[0069] The PC 102 has the CPU 801 to perform the 
main control thereof and a read only memory (BIOS- 

45 ROM) 802 for storing basic control programs thereof. 
An application program is read out of external memory 
803 (specifically, a floppy disk, a hard disk, or the like) 
and the program is executed by use of system memory 
804. A displaying method on a screen at this time is to 

60 display characters etc. on a display 806 (specifically, a 
liquid crystal display or a CRT) by use of display con- 
troller 805 and permit key Input through keyboard (KB) 
807. Network l/F 809 performs input/output control of 
signal to and from the network line and includes the 

55 transceiver unit 402 stated previously. 

[0070] Fig. 9 is a flowchart of the operation concerning 
the network, of the PC 102. 
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[0071] The CPU 801 always monitors change in sig- 
nal of the network l/F 809 and determines whether a new 
device is attached onto or detached from the network in 
step 901 . This determination Is made for each device in 
such a way that the device is determined to be discon- 
nected If the potential of the cable thereof during no 
communication is not more than Vol or that the device 
is determined to be connected if the potential is not less 
than Voh, as discussed with Figs. 5A to 5C. When a new 
device is determined to be connected (or attached), the 
flow proceeds to step 903; when the device is discon- 
nected (or detached), the flow proceeds to step 902. 
Step 902 is to clear the driver for the dismounted device, 
which has been expanded in the memory heretofore, to 
free the space occupied thereby for use of other soft- 
ware, and to terminate the process. 
[0072] Step 903 is to send a reset signal for initializa- 
tion to the new device connected and move to step 904. 
The device, receiving the reset signal, performs the 
processing according to the procedures in Fig. 7 to send 
the device information in response to the request from 
the PC. 

[0073] Step 904 is to send the request for the device 
information to the new device connected and to read the 
data. Step 905 is to inspect the device information thus 
read, particularly the manufacturer, class, transfer size, 
etc. and to determine if the driver has already been reg- 
istered or if the driver is loaded in the external memory 
803. If registered then the flow goes to step 906; if not 
registered then the flow goes to step 907. 
[0074] Step 907 is to give the user an indication that 
a new driver for the device needs to be installed, and 
then the flow moves to step 908. Step 90S is to install 
the driver, which is obtained from a removable memory 
such as the FD or through communication, in the exter- 
nal memory 803 typified by the memory and the HDD, 
set the driver in a registered state, and then go to the 
end. 

[0075] On the other hand, step 906 is to select the 
data stored and registered in the external memory 803 
typified by the HDD by reference to the device informa- 
tion read in step 904; step 909 is to develop the driver 
into dot information in the memory; and then the 
processing is terminated. 

[0076] Now, let us explain the operation where the 
hub 103 is interposed between the PC 102 and the de- 
vice 100. 

[0077] The hub 1 03 performs the detection operation 
similar to the port detection operation of the PC 102 dis- 
cussed previously. When detecting change is signal 
(connection or disconnection) at a downstream port, the 
hub 103 converts it to data indicating the state change 
and the state of the hub to enable the PC 102 to read 
the data after the conversion. The PC 102 reads the 
state change of each hub 103 connected, at regular in- 
tervals (every 10 ms). On the other hand, onty the hub 
103 with the state change sends the data indicating the 
state change to the PC 102. When the PC 102 detects 



the state change by reading the data indicating the state 
change of the hub 103, the PC 102 can recognize the 
state of connection or disconnection by reading the con- 
verted data indicating the state from the hub 103 with 

s the change accordingly. Detecting the disconnection 
state of the device, the PC 102 executes step 902 stated 
previously. Detecting the connection state on the other 
hand, the PC 102 controls the hub so as to send the 
reset signal for initialization to the device connected and 

10 executes the steps in and after step 904. Therefore, no 
problem will arise even with the hub 103 present in the 
network. 

[0078] The information indicating the change in signal 
(connection or disconnection) flows from the device 1 00 

is toward the upstream (PC 102). Further, setting (infor- 
mation) according to the connection information is di- 
rected from the PC 102 to the device. Therefore, the 
change of state can be realized without affecting the oth- 
er device(s) connected to the network than the upstream 

20 device(s) midway to the PC 102. 

[0079] As described above, the printer-scanner com- 
posite apparatus of the present embodiment is con- 
structed in such a configuration that with replacement 
of head from the printer head to the scanner head or 

2S from the scanner head to the printer head, the type of 
the head is determined and the voltage of the signal line 
connected to the host computer Is stopped for the fixed 
time according to the type and again supplied, thereby 
permitting the host to recognize the execution of discon- 

30 noction and connection of device. This configuration 
permits the device to output in response to the request 
from the PC the various information of the device (the 
model name, ID, class, etc.) necessary for the PnP or 
necessary for the host computer to perform the auto- 

35 mafic recognition of the device according to the type of 
the head on the occasion of connection of signal line. 
[0080] In the composite apparatus thus constructed, 
each device is recognized according to the function 
used, no special driver needs to be prepared for the 

40 composite apparatus, and even the standard drivers 
commensurate with the respective classes can also be 
used. 

[0081] In addition, the two functions can be selectively 
used with the signal lines for one device. 
45 [0082] Since only switching of head causes the host 
computer to recognizes it, the user does not have to per- 
form any special operation for the host computer, which 
realizes good operability. 

[0083] In an example of a system where the scanner 
so device is connected to the printer device so as to be 
used as a copying machine, the apparatus can be ar- 
ranged so that the host computer is made to recognize 
change of the apparatus by detecting the change from 
the state of the printer alone to the state of connection 
55 oi the scanner to the printer (or the reverse change) and 
changing the voltage of the signal line as staled previ- 
ously and the driver of the host computer is switched 
based thereon. 



7 



13 



EP 0 905 608 A1 



14 



[0084] In the case where the printer is equipped with 
such options as a double-side print unit, a sorter unit, 
and a staple unit, the apparatus can also be arranged 
to make the host computer recognize the change in 
state ot the apparatus by changing the voltage of the 
signal line as discussed previously. When the program 
or the like of the apparatus is subject to version up, the 
apparatus can also be arranged to make the host com- 
puter recognize the change in state ot the apparatus by 
changing the voltage of the signal line as described pre- 
viously. 

[0085] The present embodiment was described as to 
the star network, but it can also be actualized in other 
networks including the peer to peer network. The 
present embodiment was described as the apparatus 
with the scanner and printer, but there are no specific 
restrictions on the types of devices loaded. In a further 
modification the composite apparatus can also be im- 
plemented with three or more devices. The means for 
detecting connection and disconnection of device was 
described as the means using the voltage ot the network 
signal, but it can also be implemented by other means, 
specifically, detection by a communication disable state, 
detection by watch dog timer, etc. and a variety of other 
methods can also be contemplated. 
[0086] Further, the present embodiment is arranged 
to recognize the type of the head after replacement and 
perform the automatic recognition of the device based 
thereon, but the invention is not limited to this configu- 
ration as long as the information is one to indicate 
switching between the functions of the composite appa- 
ratus. For example, it can be switching on a switch ma- 
nipulated by the user. In this case, a signal intrinsic to 
each function is detected and switching ot function is 
recognized based thereon. 

[Second Embodiment] 

[0087] The second embodiment has substantially the 
same structure as the first embodiment, but the second 
embodiment is provided with three types of heads, in- 
cluding a high-definition print head newly added. The 
high-definition print head includes resistors as de- 
scribed previously and the position ot division thereof is 
different from those of the other heads. Therefore, the 
head detector 209 can read data different from those of 
the two other heads and the printer control circuit 201 
can detect the type of each head. 
[0088] Fig. 10 is a control flowchart upon reset to 
show the second embodiment. 

[0089] When the device 100 is disconnected trom or 
connected to the network in step 604 of Fig. 6, the PC 
102 issues the reset command in step 903 ot Fig. 9. Re- 
ceiving the reset command, the printer determines in 
step 701 whether the reset is the power-on reset or the 
reset by replacement of head. With determination ot the 
power-on reset, the flow proceeds to step 702; with de- 
termination of the reset by replacement of head, the flow 



proceeds to step 703. It is noted that steps having the 
same procedures as in Fig. 7 are denoted by the same 
reference numerals. 

[0090] Step 702 is to perform the initialization opera- 

s tion of the memory, the printer mechanism, etc., while 
step 703 is to perform the process of simply carrying out 
the initialization operation of only the printer mecha- 
nism, because the memory has been initialized before. 
Which head is mounted is then determined in step 704 

10 and information according to either type is prepared in 
step 1001, 1002. or 706. Specifically, when reading of 
the head detector 209 results in determining that the 
head is for scanner, the flow goes to step 706 to prepare 
the address of the device information for the scanner. 

is This information is stored in the printer control BIOS 
206. With determination of the standard print head, the 
flow goes to step 1001 to prepare the address of the 
device information for the standard print printer, as in 
step 706. With determination ot the high-definition print 

20 head, the flow goes to step 1002 to prepare the address 
of the device information for the high-definition print 
printer, as in step 706. 

[0091] Step 1003 is to read the device information in 
the printer control BIOS 206 using the address of the 

zs device information set above, to preliminarily develop it 
into dot information in the memory 207, and to prepare 
for response to the request from the PC 102. When the 
request for reading is received in step 708, the flow goes 
to step 709 to send the information developed in the 

30 memory 207 to the transceiver 203 and then the 
processing is terminated. Accordingly, correct informa- 
tion according to the state of head is transmitted to the 
PC 102 to transmit the information to realize the PnP at 
appropriate timing. 

3S [0092] Since the PC 1 02 recognizes that a device was 
disconnected and then a new device was connected to 
the network, as described above, it can also install a 
different driver for another type ot head (a head of a dif- 
ferent print method), as well as the driver for the different 

40 device such as the scanner. 

[0093] Further, the model name and ID were mainly 
used as kinds of information transmitted to the PC 102, 
but information of other kinds can also be subject to 
change similarly. Specifically, it is also possible to 

as change the processing of the PC 102 using the power 
consumption information, the communication rate infor- 
mation on the network, and the information including the 
transfer dala size, the size of information amount, and 
so on. There are thus no specific restrictions on the 

so kinds ot information sent through the network. 

[Third Embodiment] 

[0094] Fig. 1 1 is a control flowchart upon replacement 
55 of head in the printer-scanner composite apparatus to 
show the third embodiment. 

[0095] When a head replacement process is started 
by the application working on the PC 102, it is deter- 
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mined in step 1101 whether the PC 102 issued a request 
for replacement of head. When the request is received, 
step 1 102 is carried out to move the head of the printer 
to a predetermined position for replacement of head. 
Step 1103 is to wait until the user has performed oper- 
ation for completion of head replacement. Step 1104 is 
a step executed when a new type of head is recognized. 
In step 1104, the replacement flag to indicate the re- 
placement of head is set, the port is set/reset, a pulse 
signal is applied to the timer 204, an instruction for con- 
trol of disconnection and reconnection of the device is 
supplied to the timer 204, and the process is completed. 
[0096] Once the timer 204 is started by the pulse sig- 
nal, the timer 204 stops the power supply to the resistor 
R3 for the predetermined time T2 + T3 and thereafter 
restarts the supply. Accordingly, the PC 102 executes 
the process of disconnection and connection of the net- 
work once while the cable is kept in connection on the 
network. 

[0097] The PC 102 uninstalls the driver, having been 
installed in the PC 102, according to the disconnection 
of the network. Since the PC 102 assumes that a new 
device is connected onto the network, it sends the reset 
signal to the new device and carries on the processing 
according to the predetermined protocol. 
[0098] Therefore, the request for disconnection of de- 
vice can be started from the PC 1 02, and the new device 
connected to the network can be recognized after re- 
placement of head, disconnection, and reconnection. 
This permits the remote control of the request for switch- 
ing between the functions of the composite apparatus 
and the device recognition operation in response there- 
to to be performed through the network from the PC 102. 

[Fourth Embodiment] 

[0099] The preceding embodiments described above 
were adapted to generate the pulse from the printer con- 
trol circuit 201 with replacement of head or the like and 
to make the timer 204, receiving the pulse, perform the 
control to keep the R controller 205 off for the fixed time, 
but another method to achieve the same effect can also 
be implemented so as to reset the printer control device 
itself once and to control the power supply to the resistor 
R3 by use of a series of the initialization sequence of 
the printer control BIOS 206. 

(Other Embodiments) 

[01 00] According to an aspect of the present invention 
a system or an apparatus is provided with a storage me- 
dium for storing program code of software to Implement 
the functions of the embodiments described above and 
wherein a computer (or CPU or MPU) of the system or 
the apparatus reads the program code stored in the stor- 
age medium to execute the program. 
[0101] In this case, the program code itself read out 
of the storage medium implements the functions of the 



embodiments described above and the storage medium 
storing the program code constitutes the present inven- 
tion. 

[01 02] Examples of the storage medium for supplying 
5 the program code include a floppy disk, a hard disk, an 
optical disk, a magnetooptical disk, a CD-ROM, a CD- 
R, magnetic tape, a nonvolatile memory card, an ROM, 
and so on. 

[0103] The present invention involves not only the 
10 embodiments wherein the functions of the embodiments 
described previously are implemented by executing the 
program code read by the computer, but also those 
wherein, based on instructions of the program code, the 
OS (operating system) working on the computer exe- 
is cutes part or the whole of the actual processing to im- 
plement the functions of the embodiments described 
above by the processing. 

[01 04] Further, the invention also involves an embod- 
iment wherein the program code read out of the storage 

20 medium is written into a memory provided in a function 
extended board put in the computer or in a function ex- 
tended unit connected to the computer and thereafter, 
based on instructions of the program code, the CPU or 
the like provided in the function extended board or in the 

2S function extended unit executes part or the whole of the 
actual processing to implement the functions of the em- 
bodiments described above by the processing. 
[0105] As detailed above, the composite apparatus, 
the control method thereof, and the network system 

30 therewith according to the present invention are adapt- 
ed to permit the host computer to recognize the com- 
posite apparatus as either device according to the func- 
tion thereof used. 

[0106] Therefore, the composite apparatus is ar- 

3S ranged to permit the automatic recognition of the now 
available function, thus achieving good operability. 
[01 07] The composite apparatus of the invention well 
suits the classification without need for a special driver 
and can be driven even by the standard drivers com- 

40 mensurate with the respective classes. 

[0108] On the occasion of switching between the 
functions of the composite apparatus, the user does not 
have to perform a special operation for making the host 
computer recognize it. 

45 [01 09] The switching operation between the functions 
of the composite apparatus can be carried out without 
affecting the other devices connected to the network. 
[0110] In response to the request for switching be- 
tween functions from the host computer to the compos- 

so jte apparatus, the composite apparatus makes the host 
computer recognize the switching between functions, so 
that the switching between functions of the composite 
apparatus can be carried out without changing the soft- 
ware or the hardware on the host computer side. 

55 
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Claims 

1 . A network system comprising a host device, and a 
composite apparatus capable of change in (unction, 
said composite apparatus being connected to said 
host device, 

wherein said composite apparatus comprises 
recognizing means for recognizing the change in 
function, and control means for performing such 
control as to make the host device recognize a func- 
tion of the composite apparatus when said recog- 
nizing means recognizes the change in function. 

2. The network system according to Claim 1 , wherein 
a cable electrically connects said host device to said 
composite apparatus and wherein said control 
means lowers a potential of said cable for a prede- 
termined time and thereafter raises the potential, for 
making tho host device recognize the function of tho 
composite apparatus. 

3. The network system according to Claim 2, wherein 
when said host device detects that the potential of 
said cable is lowered for the predetermined time 
and thereafter the potential is raised, said host de- 
vice sends a reset signal to the composite appara- 
tus and reads information of the composite appara- 
tus to recognize the function of the composite ap- 
paratus. 

4. The network system according to Claim 1 , wherein 
said host device is connected through a hub to said 
composite apparatus, another device is further con- 
nected through the hub to the host device, and said 
hub makes the host device recognize the function 
of the composite apparatus without affecting said 
another device. 

5. The network system according to Claim 1 , wherein 
said host device is connected through a hub to said 

, composite apparatus by a cable and another device 
is connected through the hub to the host device, 

wherein said hub retains first information to in- 
dicate change into a disconnected stale when 
detecting that a potential of said cable is low- 
ered tor a predetermined time and said hub re- 
tains second information to indicate change in- 
to a connected state when detecting that the 
potential of said cable is raised, 
wherein when said host device acquires the 
first information, said host device deletes a driv- 
er associated therewith and wherein when said 
host device acquires the second information, 
the host device sends a reset command, ac- 
quires information of the composite apparatus, 
and installs a driver associated therewith. 



6. The network system according to Claim 1 , wherein 
said host device installs a driver associated with the 
function of the composite apparatus. 

5 7. The network system according to Claim 1 . wherein 
said function of the composite apparatus comprises 
a print function and a scan function. 

8. The network system according to Claim 1 , wherein 
io said function of the composite apparatus comprises 

a print function and a copy function. 

9. The network system according to Claim 1 , wherein 
said function of the composite apparatus comprises 

is an optional function selected from a double-Side 
print function, a staple function, and a sorter func- 
tion. 



10. The network system according to Claim 1 , wherein 
20 said function comprises version up of the composite 

apparatus. 

11. A composite apparatus capable of change, in func- 
tion, said composite apparatus being connectable 

25 to a host device, 

said composite apparatus comprising: 

recognizing means for recognizing the change 
in function; and 
30 control means for performing such control so 

as to make the host device recognize a function 
of the composite apparatus when said recog- 
nizing means recognizes the change in func- 
tion. 

35 

12. The composite apparatus according to Claim 11, 
which is electrically connectable to said host device 
through a cable, wherein said control means lowers 
a potential of said cable for a predetermined time 

40 and thereafter raises the potential, for making the 
host device recognize the function of the composite 
apparatus. 

13. The composite apparatus according to Claim 12, 
45 wherein when said host device detects that the po- 
tential of said cable is lowered for the predeter- 
mined time and thereafter the potential is raised, 
said host device sends a reset signal to the com- 
posite apparatus and reads information of the corn- 
so posite apparatus to recognize the function of the 

composite apparatus. 

14. The composite apparatus according to Claim 11, 
which is connectable through a hub to said host de- 

55 vice, another device being further connected 
through the hub to said host device, 
wherein said hub makes the host device recognize 
the function of the composite apparatus without af- 
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fecting said another device. 

15. The composite apparatus according to Claim 11, 
which is connectable through a hub to said host de- 
vice by a cable, another device being connected 
through the hub to the host device, 

wherein said hub retains first information to in- 
dicate change into a disconnected state when 
detecting that a potential of said cable is low- 
ered for a predetermined lime and said hub re- 
tains second information to indicate change in- 
to a connected state when detecting that the 
potential of said cable is raised, 
wherein when said host device acquires the 
first information, said host device deletes a driv- 
er associated therewith and wherein when said 
host device acquires the second information, 
the host device sends a reset command, ac- 
quires information of the composite apparatus, 
and installs a driver associated therewith. 

16. The composite apparatus according to Claim 11, 
wherein said host device installs a driver associated 
with the function of the composite apparatus. 

17. The composite apparatus according to Claim 11, 
wherein said function of the composite apparatus 
comprises a print function and a scan function. 

18. The composite apparatus according to Claim 11, 
wherein said function of the composite apparatus 
comprises a print function and a copy function. 

19. The composite apparatus according to Claim 11, 
wherein said function of the composite apparatus 
comprises an optional function selected from a dou- 
ble-Side print function, a staple function, and a sort- 
er function. 

20. The composite apparatus according to Claim 11, 
wherein said function comprises version up of the 
composite apparatus. 

21 . A control method of a composite apparatus capable 
of change in function, said composite apparatus be- 
ing connected to a host device, 

said control method comprising: 

a recognition step of recognizing the change in 
function; and 

a control step of performing such control as to 
make the host device recognize a function of 
the composite apparatus when the change in 
function is recognized by said recognition step. 

22. The control method according to Claim 21 , wherein 
a cable electrically connects said composite appa- 



ratus to said host device, 

wherein said control step is to lower a poten- 
tial of said cable for a predetermined time and there- 
after raise the potential in order to make the host 
s device recognize the function of the composite ap- 

paratus. 

23. The control method according to Claim 22. wherein 
when said host device detects that the potential of 

10 said cable is lowered for the predetermined time 
and thereafter the potential is raised, said host de- 
vice sends a reset signal to the composite appara- 
tus and reads information of the composite appara- 
tus to recognize the function of the composite ap- 

is paratus. 

24. The control method according to Claim 21 , wherein 
said host device is connected through a hub to said 
composite apparatus, another device is further con- 

20 nected through the hub to the host device, and said 
hub makes the host device recognize the function 
of the composite apparatus without affecting said 
another device. 

zs 25. The control method according to Claim 21 , wherein 
said host device is connected through a hub to said 
composite apparatus by a cable and another device 
is connected through the hub to the host device, 

30 wherein said hub retains first information to in- 

dicate change into a disconnected state when 
detecting that a potential of said cable is low- 
ered for a predetermined time and said hub re- 
tains second information to indicate change in- 

35 to a connected state when detecting that the 

potential of said cable is raised, 
wherein when said host device acquires the 
first information, said host device deletes a driv- 
er associated therewith and wherein when said 

40 host device acquires the second Information, 

the host device sends a reset command, ac- 
quires information of the composite apparatus, 
and installs a driver associated therewith. 

45 26. The control method according to Claim 21 , wherein 
said host device installs a driver associated with the 
function of the composite apparatus. 

27. The control method according to Claim 21, wherein 
so said function of the composite apparatus comprises 

a print function and a scan function. 

28. The control method according to Claim 21 , wherein 
said function of the composite apparatus comprises 

ss a print function and a copy function. 

26. The control method according to Claim 21 , wherein 
said function of the composite apparatus comprises 
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an optional function selected from a double-side 
print function, a staple function, and a sorter func- 
tion. 

30. The control method according to Claim 21 , wherein 
said function comprises version up of the composite 
apparatus. 

31. A storage medium for storing a control program of 
a composite apparatus capable of change in func- 
tion, said composite apparatus being connectable 
to a host device, 

said storage medium storing a program com- 
prising: 

a recognition step of recognizing the change in 
function; and 

a control step of performing such control as to 
make the host device recognize a function of 
the composite apparatus when the change in 
function is recognized by said recognition step. 

32. The storage medium according to Claim 31 .where- 
in a cable electrically connects said composite ap- 
paratus to said host device, 

wherein said control step is to lower a poten- 
tial of said cable for a predetermined time and there- 
after raise the potential in order to make the host 
device recognize the function of the composite ap- 
paratus. 

33. The storage medium according to Claim 32, where- 
in when said host device delects that the potential 
of said cable is lowered for the predetermined time 
and thereafter the potential is raised, said host de- 
vice sends a reset signal to the composite appara- 
tus and reads information of the composite appara- 
tus to recognize the function of the composite ap- 
paratus. 

34. The storage medium according to Claim 31 .where- 
in said host device is connected through a hub to 
said composite apparatus, another device is further 
connected through the hub to the host device, and 
said hub makes the host device recognize the func- 
tion of the composite apparatus without affecting 
said another device. 

35. The storage medium according to Claim 31 , where- 
in said host device is connected through a hub to 
said composite apparatus by a cable and another 
device is connected through the hub to the host de- 
vice, 

wherein said hub retains first information to in- 
dicate change into a disconnected state when 
detecting that a potential of said cable is low- 
ered for a predetermined time and 6aid hub re- 
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tains second information to Indicate change in- 
to a connected state when detecting that the 
potential of said cable Is raised, 
wherein when said host device acquires the 
first information, said host device deletes a driv- 
er associated therewith and wherein when said 
host device acquires the second information, 
the host device sends a reset command, ac- 
quires information of the composite apparatus, 
and installs a driver associated therewith. 

36. The storage medium according to Claim 31 , where- 
in said host device installs a driver associated with 
a function of the composite apparatus. 

37. The storage medium according to Claim 31 , where- 
in said function of the composite apparatus com- 
prises a print function and a scan function. 

20 38. The storage medium according to Claim 31 , where- 
in said function of the composite apparatus com- 
prises a print function and a copy function. 

39. The storage medium according to Claim 31 , where- 
as in said function of the composite apparatus com- 
prises an optional function selected from a double- 
side print function, a staple function, and a sorter 
function. 

30 40. The storage medium according to Claim 31 , where- 
in said function comprises version up of the com- 
posite apparatus. 

41. Apparatus capable of changing functions, the ap- 
3S paratus being connectable to a host device and 
comprising: 

means tor recognising a change in function of 
the apparatus; and 
AO means for generating a signal for said host de- 

vice to indicate the change in function. 



42. Apparatus tor recognising a change in function of a 
composite apparatus capable of changing function 

45 and connected to a host device, the apparatus com- 
prising: 

means for recognising a change in function in 
the composite apparatus; and 
so means tor indicating to said host device that the 

composite apparatus has changed function. 

43. A host apparatus for use with the apparatus of claim 
41 or claim 42 comprising means for recognising 

55 the change in function of the apparatus. 
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